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1. (la) S«±t, i«tt^^ttl»^yiix^;^-gtt^-X 

5 (2 a) mwim±\z, mmnrtf—^&znz&sizm&ttfrx—mxtzm 
£ jM-r & is ^ ts mm& a° ^ - >jm^&„ 

j&yvTfoz ±mm i izmm^m. 

ii»*^MtT43i9, j.^, is (3 a) ffif&&fto.±mmi \zmm 
20 7. (l b) mm^m^^-r^^mm^)i^f-m^-x hmmwz. 
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(3b) M«±f^ ^fM<DA°^->^#^n§J:5{cfg14x^;u^-||X«^ 

-?x2*fti>TXteif£'?mmz. pjrrsr^ 
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10. ±fS^^^x^;^-^'|4^-x hMt^, ^ySlltt^-Xh 

i»*mbT^o, j.^, ig (4b) <omz, ffif&&nt>±.mm7 \zm 

12. 8ftfc«fc91K*T5&*l&5fca*, y hT*5±IE«l 1 ti3* 

13. ( 1 c ) #«14l»*^^WT§#^^x^;u^-^tt^-X hMc#J 

(2 c) g#±k:, ±fE^;PA£, ^^^x^jl/^-^tt^M^S^T^ 
(3 c) MMI±K:, H)ffM©A 0 ^->^#^n§J;5(cffi'l4x^;i/^-^x«^ 

(4 c) MiSH47^;i/A&fij«Lfc^ ilt^cSI^IMtiO 

14. ±IB#> ? ^x^;^-^'i4^-x ^^Bj^TfeMTtl* 

16. ±IS^>?^g5x^;i/4 i -^'i4^-X hmfctolfis ^yiiitt^-Xh 

17. ±IS^^^x^;i/^-^'l4^-X hm^W^> 3£lca&fc«fc91«*T5 
&M»*£«aWbT&D> K-O. 1M (4c) «^fT-5±f2^1 3\Z 



ens, m^m^m^xmm-r^t, mm-znzmn&n* 
-ywimommte. Fig. 1 (a) c^^nsj;^^ m^o^m^mz^ 

oT£0#<I^S£nfc^<*:&D> Fig. 1 (b) iz^T^oiZ, Z\n&ffi 

Fig. i^&^t, i tiSM^ , 2ttmmm<Dm%&rt*—>tiagi&. 3itm 

^n^©f«M^^, iMMffiSlSM-T^ ^XKESMfUfcfc©*) 
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iTO*0?»gtLTil 0. 0 0 1~10 0-/imgM§ 

MS 5. m^m^m-Z. $?£L<ta, 0. 0 1-30;imm 
#«14^0^fflfiJ^«, ffl»l 0~9 0ii%, #f£L<W: 50-80 

Tj^x^ u hoifi^xmm&m dg) ^i^7XKf^ (t s > 

4£^75";0Wi; t^o M*_fcL Tg^3 0 0~5 0 Ott, Tsd* 350 — 450 
^£<7)W^7>^^T^M(C^^^^©T^SL<7^^ 0 Tgli 3 50 
^7X7'J7hWTO^<!:I>TH It, 0. l~10 0//miM§ 

<oiimm°v&2>. m^n^mt. $?£b<«, o. 5-20/imw. 

rafc8£H&£j&*&£>ftfc:<tr> 0 — ^7X7 'J 7 h«illfeitt^§©t, 
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iibTH #H 5 F6-295064-^?B, #^^F6-308733^?B, #l»6-313134^ 
<&m. #IW6-31 31 35^2^8, #^6-313136^2^ #^¥7-146552^fg# 
IC|2« $ tltz. © T # § c 



j^m^mmtvxitmmcDmmxmi o~7oomgKOH/g, mz^2 0 

15 ~6 0 OmgKOH/g(DiBB<D&CD/W£L'^o »110mgKOH/ 



in 

ru 

C3 

kohx g^±m^> tm\zmm.^mm^^umm^x^m^n^(Dxmmm 
izmntc/^^~>^mf^x^u^t^^rz^^^^(DXB^v<t^o 

Cin^^^, *£§f?¥7-146552-S§-&$B, !}# iff¥9-289218-*f K 
M*W5HM^ff*U». TNAI-10 
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5J (i§ D D aiS, N - h U 7JI/tD^fJVXMrM=lry- 1 , 

10 omm&m&mTznz. inb©fc©ttiixtt2i£(±i^tTtfflt 

iLTH a*i^feiftl© TNKX-l 5 9 5j (10, 12- 
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ru 

15 Bebzithiazolyl) -2, 3, 6, 7 - tetrahydro- 1 , 1, 7, 7-tetrameth 

I s * 

*9 yl 1 H, 5 H, 1 1 H, — [ 1 ] benzopyrano [ 6 , 7 , 8 — i j ] quinol iz 

D 

H- in- 11 -one) j&WSl^o 

7feit^JcD^fflff|^«, ttfilgl 0 OmSSUJd^bT, #9 0. l~4 0lig|S, 
#fc&J0. 2~2 0aSSS©l6HT*S©dW*lx^. 



tLT, #I*J£, 2 - 1 8 7 3 2 6 ^temzmmZnrctfzSmmm&ffi 
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te« (l) 




(D 



OH 



T~iBtt£nZ>ffi}&mZ, (2) 



T?^$nS»li!c*ffi, RtWb^ (3) 



te^^l/Jt^ a = 0. 05-0. 7, b = 0. 15-0. 8Mc = 0. 0 1 
-0. 5Tr£t>> JLoa + b + c= 1TS?>> 
±8H#S-&*ttc;i3^T, -fb^^C (2) ^$n5i^fi©R 2 tt, m^I 

- 6 (Duwm u < \tft&<DmwmT )v*)vm^\tm.mm. 1 - 6 ©em^ v < 
ffc^st (2) 7?^sn5«^ffi©R2tt, ^^;u*> x^;u», n-yptr 

-f V^Dk^S, n-y^S> -fV^H, sec-»lXtt2 




(2) 



C00R 2 
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fb^iS (2) l?^Sn5lli!Jffi:^Mt-5Iff*J, T^'J^HS^^k 72 
LUPBSx^k U;mn-^Dt!;k VJVWL't V7u t?;k 72 V jim. 
n-:/^;k 72V)Vm^vy^-)V. y^'Jil'isec-^JK 7 2 V )IW2 

-tFo+yim >^^u;u^^^;k ^^^uji/^xm >*#u;i/B& 

5 n-:/ntf;k tUl/^K V^°Dlf;k * * # 'J n - :7^;k 

J^V^Jk *22 LUUBIs e c -^MS^^i"J;l'i2-k Kn4^> 

±iH^#}JE3c#fi[0 ; E;UJt^, a = 0 . 2 0-0. 45, b = 0 . 2 5- 
0. 7 0iRtfc = 0. 15 — 0. 4.0T$0, i^a + b + c^l^^c^ 
10 £?£tA>„ 

% ±.u&m&ft<Dmm¥-*$ftT& (mw) s^r, 3, ooo-ioo, 

jg OOOtfeD. ffSb<tt4, 0 0 0-7 0, 0 0 0T*5. ^fl^ 

fy «S (Mw/Mn) fct, 1. 0~3. 5T&0, £?£L<tel. 0-3. 

^ 15 J|//\-^I-y 3 >^07h^77^- (GPC) lC<fcoT8flj£L&teT&5. 

>*3 COT, 7a>^:i:<D^14>ft:-&#iT4'fa^ltT, 7x*>^7M£#IIBij&J&»£: L 

P 

20 — 7-)l&, i -7°d^\-jh-tM, l -y^--;i/x— ^;i/S^©^F^?nx— 
ifx;i/x-^;i/SiLT«> s£ -r'-o-ch=ch 2 

-;i/A, t'77x/-;i/F ( t'7x7xy-;i/S, 7xy-;«^^©^'j7x 



1 1 

9uu3L^)V\i-)VJL-T)W&E(D;\u¥yik7)l*)V\i-)V3L— ^)it<Dm^ 
10 -BrSttUyj 9 9. 5-5 Oii%TS?)©^ia'e*^. 
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p t^x^A^ X;l/*x^7A^ *X*x<^A*^ Irl/X^A^EWa- Fx^A 



^J^.«h;i/X>7>;i/^>^CD^> S /-1' >I7rM^o--hD^>yJl' 
20 IXfJi' ; $LZf\zftm&f?&^4, 371, 605-^tCta«$nSN- t HD + ->75 F 

25 7-i^sn^„ 

■izx;wyn tr;i/i/7xx;ux;^-^A^fflT#^o ^©^%«> 7>F 
7I-J1/3- Fx^A Fvl/— K ^>V< > hyl/- K ^1j-7Mn7> 
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-1, 8 -^-7^u>^;p#+w^ KfctefflT#S. 



St* 1 0 OMSBlcatLTifaO. 1 ~4 Oligp, #K:#?10. 2~2 0ii^© 
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^rh>i, x^riH, x-^;Hg, toy^s, ^fS&gHfczRSs^ 7)Vu 
m$&> io~9oiira5©^SK, 5 o~8 oii%-e*sodi 

sl<, 5 o~8 osa*-c*s©a*«fc D£P£L^ 0 
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iiig. itJft&g* ->;i/^TOJ, xt!>^g^©^g:fc«k»5m**rs 

M^CTt^r-f >^£frofc^ 15 5 0 ~ 1 3 0 X:UWL<DmSL 
«IS!tt>'-ha®^SUfc^, fSSl> Xfctffitftt (WA.«12 0X;t?10 

0 0 ju. m~ 5 mm(DiBB#W£ L ^. 
*f8^©«tt/^^->^^ (a) (1 a) »f±fc, 

(2a) itl±l:, R/fM©A°^->^#^,n^cfc'5^'l4x^;^-^X«f^ 

li (la) SW±t« «tt^*^^W-rs^^^x^;^-^l4^ 
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: ?z> ; ?yt7&tiL&iimvfz>n%>. lt«, mz.\z* no 

tf>3-^-, ^-^>D-;i/3-^-, X7>- mmmrn. mmmm. 
ns. mm^it. mis. so-not:, tcs o^i 5-6 0^ 



P 
v3 



Lfl 

ru 



IC&J2 — 8 0 w mT*S©*W*L/Vi„ 
15 Ig (2 a) fct, Ig (1 a) T^J&£n£#flg±K\ 0fg©/^->^|f, 

-D&mU—*f—, mZ-ft. 7)lsZf>U—1f— (4 8 8 nm) , YAG-SHG1/ 
-if- (5 3 2 nm) ^^^gfflT^ £ ttfXZZ. $S*Vi»®«K:S8igi££ 
f#^>#Hl/— If— > UVl/- »f- (351 — 3 6 4nm) Sffc&fflTt? 

25 fSttx^l/^-gNDHBStfitt, 10-'~10 ! mJ/cm ! gW$L<, 1- 
1 0 ! mJ/cm ! ^ctO^tbK 

te, 1 0-1 0 0, 0 0 0mJ/cm»WJK. 100-50, 000 
mJ/cra1iaAJ«fcUffSlK 
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X.m (3 a) «, WOUKWlCiDISLT, &«tfi/^->« 

u^^;i/T^>> : ey.x^;uTS>, >?x^;ut^>> h'jiws-xt/ 
10 'fy^nwsx v ? -rvyptf;wy^>, MMvyntr;k7 5>, tyy 

£ ffifBt, «IBI^07K^d^^e>ns. 

*0 ^n^O^^OT^Uti^MX^tt^M^^m^. ilStO. 0 5-10 

n 

mmmmtvxu, mxu, ^\y^>, h;kx>, ^r-> 

M'fbTK^^ ; ;k x^y— ;k 7°o/v-jk y^x-;i/&£<D7;kxi 

; ^x^;ux-^;k $?^Dtjn-f;k v^^kx— -^k x^;nf 

XJkx— 5Mk v?^i^->, ^Dfcfk>t+->H, fh7hKP77k tPV 

;k7\ ^^ktDVJk/, 7*^tDv;i/7*, y^Mk^Ufi — ;k yi?u> 

25 >f)],U— J^yx^JH- r-;^CDX— ^JHfc ; 7iz *^;kX3\>k$r h>\ 

^;k fi&x^k it^p^k iiT'Wox^fJ^ ; tfU^>, 

A75 F, N, N-^>^JU7h;i/AT5 K^O^<Dte©^»J^#tf ens. 
glMtSte, ItMSl 0-8 Oicem, jfib<fil5~5 Otigtl 
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mmmi o^~2 o^gg, »su<«i 5fj>~i 5^sfg^€r#^sflfr-5 

^BJ©SmttA°^->^^ (b) fct, (lb) i«tt^mt?>^ 

(2b) stt±tc, ±U7 4)i&&. #i?Mm^*)v*-m&tiimmmm'rz 

.(3 b) MMU:^ mM©A°^->^#&n§<i'9^fg14x^;i/^-ax(» 

[q (4 b) mMfficD&m&mMwiz&v&ikisT. mn&/i?—>&m 

| Ii (lb) i«ttl»*^Mt5*ySlx^J^-»-X hM 

20 7xf ;UA £51 UTT# ?&>e>, iS^tt^WTS Jl t^Sf * Ut^. 7 4 )12*<D 
J&JPte* 5~2 0 0 /im@I, tl;iO~5 0iim«bK 

ISiSItt, MS 5 0 ~ 1 3 0 TC, #}C 8 0-12 OtT 5-60 1 0 

(2b) tt, £#±lc* XM (lb) TWc^^ASr, ^MSx*;!/ 

KS'tt 7 w ;U A £ i!l«IT * 1ST & 3 . 
^^Sia5x^;P^-i»tt*f[JKji©ff*tt, SIS, ^l-100wm, *SMC*U2 

Ig (3b) (4b) tt, tfffSX=@ (2 a) (3 a) £P?HilKLT, 
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5 (2 c) S*f±tC, >( )V2*&. lyilX^j^-ittKlI^SitS 

(3 c) M«U^ 3rl©y^->^f>n§i:5l:ffitx^;^-»tti 

^x^^LTXtefrSTMHc:, ratt^^^A^aLx, assets i 
m. - - 
io (4c) #cwr, (Ksn47^;uA&i!iBiLfc^ uas««i§ssifliiaD 



fjj SEW** ftjfB^ii; (b) ^|H]ilT*^o 

In 
m 
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• PS 



. ±fES1ttt/^->JM^i£ (a) , (b) Xte (c) fc*3^TfcJu tfvM 

B.^ Ig (3 a) , (4 b) Xtt (4 c) 



D 

H- 8 o ot:T^2 o~6 oftm&M^-e&z>o 

20 u v hm<DMmBM<Dmm • m&mz&*). &mz&misttmn&rt*->&m 
faf&mz, mmm^zm^nrcmmi±/^->^mit, ftmmti&in&i o- 4 q 

m&;^->?££izmm~vg2>o 
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Fig. lte, ^H^C0^tt/\°^->^^tCcJ:f3#?>n§A o ^->^M 
©«iC»fi5BI*^-r. Fig. 2tt, ^*©4l«tt/^^->^^fe»C«kO»e> 

na/t^->«jKE©^»f®0*^-r. Fig. ir^k^t, 

^n^r. - 

rh7hHD77>2 0 0^, P-t HO + y75 1 l/>6 5 n-^;U7 

i o ox:^ 2m$K!fc^i±Tnt>nrcfcjfc!®)&^ isoocco h;wx> 

Sift 5, 2 0 0, t: FP + S/7^-;US^W»4. 6 =E)l/k g ©iS&fcteSfJIB£ 

it^mi^)Vt2-9UU3L^)V\i-)VJL—^)\s2 : Z:)Vti<Dm&m) 6 0 3B, 
TNA I - 1 0 5J (^p a D ^, *<J?0fb¥ («) & ftBfcS8£S!l) 1 Og&Rtf 
TNKX- 1 5 9 5J (jgjn a q£, B#g&te6**fciiL ^ >J >^*i^&iH) 1. 

5^(2*1^1 0 02B £2jn*_T, HOiS53teS9ttC» MJ 

(HJB#1 5%) 

#e>nfc*^*»fl&»toH^i o offlmfcv. tfm©«»6 6 o 

&RZMl7*7Vyh (PbO 6 0%, B 2 Oj 2 0%, S i O2 15%^ 
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AhO, 5X©^Sgl. 6 um<DBm 3 3g&£Jn*.7c^ 
tt^HBtefrl^ hlS&J&»A£*#&. 

l^HUTfigfJMi (»3 0%) 

mzntimwxDmMfri o ogBus&tK <imo«i»6 6 om&.vw 

7X7'Jyh (PbO 60%, B2O3 20%, S iOi 15%, AhO. 5 
^it^J3 

mwm. umm. ftwmRztm&ms o omi (Dmrm^mmLtc. 

1, OOOml047P77^3t, fh7tFa77>2 0 0ml^An, it 

sutw, i, ooomi©H^77X3t, 2 -X^jU^+JV— ;W&i£cfcD££ 
®^b$-&T»Kbfc4- (i -^^;ux^x;i/) 7i;-JH34. 2g (i. 

OOtJW , ^SWSSlbfeT^U^BI^^H 4 3. 8g (1. 6 7tJI/) Rtf 
7^'J;i/t4 8. 3g (0. 6 7tJW , ^^tUVM^mt^MiiVX7V\f7,^ 
V7*fD-hUJH6. 4g (0. lO^JW , *5ct^J§^ibT^ h^b HD 
7^>2 0 0m 1 ^JdP^T, j*£ft&3?£-fcf-T, ^E/^-JM^/io 

2mrj\fr\TT&m. (2 5t) st^im s^jsssk^s h;u©b-^ 

• H&'xh^k h'O77>400ml KJgj&>U 

fe&MK:2lHlli0iIl,&. lOOmmHg, 100t:T2 
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mmmjz&mis, 320. 4goafio*i^snfc. 

&t>wt#m&mz. 'h-nmrm. i! c-nmrm, &&&Ttmftffi<D 
JB*«fco, tria<zMt¥5£ (1) , it¥i£ (2) Rtfffc^a; (3) ts^nsti 

/«&cD&a/&it^ a = 0 . 34, b = 0. 48^c = 0. 1 8T*D, Jglfsf© 

tTZGP CftffiVrcf&g:. ^-Olt^^^l (Mw) ttlO, 0 0 
•^UT^aSHfcME (Mw/Mn) tel. 9 4T&ofco 

y<D%mm\zmm^t^^^, z\<D&mtim-z^~m<r>mmz*i. 5 0%©ig 
%»£fcjg#^ nistmmtiti nm\zf^^o\z^msL±.\z7.^yji-^-^m 
miz&K> 350 nmiz&vt&mmm&mfeisitzizz* m&m$9 8 %&l±-v$> 

15 Sfc, ^j^SSIIjftas-tcfcO^^T.tg^^Jtbfctz:^, i2 5t:T& 
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ru 
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f™ 

h- *§£n&&«-&# ioog, w—frx.—'rfrfc&m (tfx^^y 

m\zmmvx, 5oii%©iitti»^#fc. 
±mm.^mm<Dmm^ 1 0 o^s^d, ¥*^@i Mm£o»6 6 osu&tx 

^7X7'J 7^ (PbO 6 0%, B2O3 2 0%, S iO, 15%, A 1 2O3 
25 5 %©^1@1. 6um0M 3 3gB£jJD*_fc^, <7*;i/5;H?il4^t 

^iH7-f7^^A (I) W^jg 
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ru 
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fctl2 0tT10»i, ^IIT, #yiF7-f7^M (I) £#fco 

#yiH7'f7^M (II) <Z)®[j£ 
5 J¥£ 5 0 iinKD-tfVJL^Uy^Uy&U— h 7 J )l>A<Dfr~m\Z, fufB^-T, h 

fctnO'CTlOMOi, Sill. ^ih*7^7^;i/A (II) 
l 

gBJ&#^?;4& (2 0.0 X 2 0 0 X 1. lmm) _LtC^> (n$ — >^) / 

io x^— t>= ioo Mm/ 2 o Mm©7, b?^ 7° vt\z/^$>— ntcmmm® 
^m\zm-r^>mWi(D^m±w\z. bm.^A^x\^yn—^\zxm 



^ 15 -If- (5!li4 8 8nm) 7 0raj/cm^ 7^f>/X^-X=5 O/zm/ 
^ 10 0 Mm^^^c};3^a^«^M«S>0^ML/S7tbfco 1 2 0 

j| "CT 1 0 ^mUnm^r^ 7)Vtl U a ( o . 25 skmh- h U ^ AtK^ 

£ »o (12 5tt6 otf B ii*tsMsuT. mm^m^vrzo 

#l\Z. 4 5 0tT3 O^fMffi^, 5 7 5t;T3 O^IMbT, S 

mmm 2 

»i tmmizisT, ±t^^7,mz, mm^-7,hm.f$,mB^m^. 
mm&&m&mmmzffim<DmM/-$?->£f£2>&oiz. t;u^>i/ 

— if— (%Ii4 8 8 nm) 20mj/cm^, M >/X^-X=5 Owm/ 

100 tim\zt£&£oizmmmm&mm%:ffifr£>mM^mytisfzo z\n& 120 
t-ei oftmuumistzWi, mu7)W)mi&wtsi\z2 5tt6 o^ssibii 



ru 



fcss 
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MILT, flgl*SPSI»*bfc. 

4 5 0t:T3 0«It, #?S£-fr5 7 5t:T'3 0«^bT, * 

3 

;i^£SiJl§L*io ...... 

-If— (liH4 8 8 nm) 70mj/cm^ 7^f>/X^X=5 0//m/ 



m 10 0 Mm^^^ctotCifi^SttM^S^^MMbSTtL^o 12 0 



WIT, {MgB£B&3cLfc 0 

L 15 fr\Z, 4 5 0t:T3 0«IE #S$t5 7 5tT3 O^IMLT, i 

S «i»ini (mmm) <Dfcmmmt&mzi o- 4 q • cmKT«t$^c. 
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20 buib^^x^^, H^-r^^;uA (i i) o)mytYk®immm&Tz>&o\z, 

-If- (^I«4 8 8 nm) 20mj/cm ! ^ 7^f>/7^-7=5 0 wm/ 

25 i o o um\zte&&D\zm&mn&&!m^m^mMismytisrz 0 uMno 
■cti o^»^l^, mmr jvti^j^mmm a \z 2 5^6 owig^i,^ 

K\Z. 4 5 0tT3 0^1ME #*S£i±5 7 5tT 3 O^IMbT. S 
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mvk&m (mum) ©ftii^^i o- 4 q • cmra»tifeofc. 

If— 2 0, 0 0 0m j /cm 2 £, X = 5 0 u m/ 1 0 0 i±m\Zt£ 

&<ko\zm&mm&&mmmfrzmMi^mmvfr 0 z\n& 1 2 otti o#mbn 

i*Ufc^ MfBT;i/^Utt31«a(C2 5<CT6 O-WIIbllilllT-, fig 
10 ra^^bfeo 

S 4 5 0tt3 0«m #fi^t5 7 5t)T3 0«^tT, M 

. Ft 

j\ 15 ^mm^mz^nu. &<D&otmmtm^t>mt>nz> e 

a 

20 ^5fe$niiv^T, Fig. 1 (a) (D&ot&mm<DMm&n?—>wwki)m 
f&zn. ^MUcfccftFig. 1 (b) (D&^tmm(DMm i &n$-> 

^^mm^m^t, mm&m^mz£VMM?&mmB*&&<'s;mrz> 



24 

m # <d m m 

CO 

U 15 

20 «&*«^bT*t), jao, us oa) <nmz. mfiL&noftJ&milZfSMUD 
25 7. ( 1 b) ^«'ffil»*^WT^)^^^x^;i/^-^'|4^-x h*a^^> 
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